Quantification and partial characterization of the hamster sperm proacrosin-acrosin system.
The proacrosin-acrosin proteinase system was measured and partially characterized in unpurified extracts of washed hamster epididymal sperm. Autoactivation experiments demonstrated that proacrosin accounted for greater than 98% of the acrosin activity in the sperm extracts from individual animals. Several bands of proteinase activity were observed on gelatin-sodium dodecyl sulfate-polyacrylamide gel electrophoretic (gelatin-SDS-PAGE) zymography. The major proteinase activities in the nonactivated extracts corresponded to relative molecular masses (Mr) of 51,000 to 56,000, while less distinct digestion occurred with relative molecular masses of 37,000 to 49,000. It was demonstrated that after a serial dilution of the sperm extract, the proteinase activity in as few as 6,000 sperm could readily be detected by the gelatin-SDS-PAGE methods. Time-course activation studies showed that the zymogen was completely converted to active proteinase in 45-60 min at pH 8.0 and 25 degrees C. This autoconversion process was markedly inhibited by calcium, sodium, and heparin. However, each of these compounds stimulated the proteolytic activity of acrosin. These studies demonstrate that the proacrosin-acrosin system can be investigated in extracts of nonpurified hamster epididymal sperm.